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We conducted this work using sites that are part of the Nutrient Network Experiment (NutNet; www.nutnet.org), a globally
replicated experiment manipulating elemental nutrient supplies and herbivore density in grasslands worldwide. Data were collected
within the context of an experiment composed of a factorial combination of two treatments: Nutrient Addition and Herbivore
reduction applied to 5 x 5 m plots.

We used amplicon sequencing to measure relative abundances of fungal (ITS1) and prokaryotic (16S) diversity in the leaves of the
most widespread grass at each of 23 grassland sites. Research sites were selected, because they were part of the Nutrient Network
experiment and had been implementing the required treatments.

At peak biomass, we collected the most mature, non-senescent leaves totaling at least 250 mg of fresh tissue from each of three
individuals of the focal grass species in each plot. Sample size was determined to provide sufficient tissue for DNA extraction.

Amplicon sequencing was performed for the v4 16S rRNA and ITS-1 regions using 2 x 250 paired end on an Illumina MiSeq platform,
according to standard protocols at the University of Minnesota Genomics Center (UMGC). Data were recorded directly by UMGC
staff.

Data were collected within 5x5 m plots at 23 grasslands sites in seven countries on four continents. Data were collected at the same
time and in the same plots to ensure they were directly comparable.

All exclusion criteria were established before the analyses were conducted. We removed sequences that were identified as
cyanobacteria, because these were likely to be chloroplasts. We removed sequences that were non-fungal eukaryotes, because fungi
were the only eukaryotes were studying. We also removed samples with less than 1000 reads (5% of total samples), as these did not
include enough sequences to represent the community.

We replicated the experiment at 23 grasslands sites in seven countries on four continents.

We used a completely randomized block design.

NA

At the same time as we collected samples for DNA sequencing, we measured physical and biological characteristics of the
environment that we expected could control microbiome diversity based on the theoretical and empirical evidence discussed above
(plant biomass, plant diversity, host abundance, shading, soil resources, and climate). Specifically, we examined the effects of
potential drivers of microbiome diversity including climate (MAP, MAT, and MAP divided by potential evapotranspiration),




